Nc
Nc i riri , [1] 89 where the average is computed over all clusters in the dispersion, Nc is the size of each cluster and ri is the position vector of 
94
To extract the pattern wavelength λ, we compute the two-dimensional structure factor Sxz(q) = Sxz(qx, 0, qz) along the flow 95 and vorticity coordinates of the colloidal particles. We find the characteristic spacing by identifying the wavenumber qx,max 96 corresponding to the peak in Sxz(qx, 0, 0) and define:
97 λ = 2π/qx,max.
[3]
98
The steady-state wavelength λs is computed by averaging the instantaneous wavelength λ over 100 additional strain units of 99 the simulation once steady state has been reached.
100
Attractive suspensions of non-colloidal polyamide particles. Figure S1 gathers pictures of the shear-induced patterns observed where γ is the oil-water surface tension and θ is the contact angle of the meniscus on the glass surface. This expression is valid 164 in the case of small separation distances r a and for "small" liquid bridges between two perfectly smooth elastic spheres.
165
Under these assumptions, the capillary force at contact Fcap(0) = −2πγa cos θ gives an upper bound for the capillary force 166 that is independent of the volume of the liquid bridge. We may estimate Fcap(0) in our experiments by taking γ = 50 mNm and θ 10
• such that cos θ 1. This leads to Fcap(0) 1.9 µN about six times larger than the fitted value.
169
There are several reasons why the fitted force F 0.3 µN could be significantly smaller than the above upper bound Fcap(0).
170
First, the oil-water surface tension may be smaller than 50 mNm −1 , typically in the range 20-30 mNm −1 , due to contamination 171 of our shear cell by dust particles or by residual surfactants coming from our batch of glass beads. The factor cos θ may also 172 depart from 1 depending on the exact wetting properties. Therefore, the above estimate could easily overestimate the actual 173 value of Fcap(0) by a factor of 2. Table S1 . Characteristics of the various samples used in the experiments together with fitting and scaling parameters. a denotes the mean particle radius, φ the volume fraction, ρp the particle density, ρs the solvent density and ηs the solvent viscosity. The critical shear ratė γc above which log-rolling flocs do not form is fitted byγc =γ 0 c (h/a) −α with the prefactorγ 0 c and exponent α listed below.γ is the rescaling factor used to collapse experimental data forγc onto the critical Mason number inferred from simulations, Mnc =γc/γ , and F = 6πηsa 2γ is the corresponding attractive force.
Particle type and solvent
ρs (g cm (a) φ = 1.5%
(ii) Influence of the particle volume fraction φ for fixed h = 0.5 mm and φw = 0.17%. . Atomic force microscopy with polyamide particles. A polyamide particle is glued to a tipless AFM cantilever as shown in Fig. S4(c) . The cantilever is first immersed in a drop of solvent covering the substrates shown in the two pictures above. The cantilever is then slowly moved down towards the substrate until contact. The cantilever is finally pulled back up at the same speed until the polyamide particle detaches from the substrate. Graphs show the force F exerted on the cantilever as a function of the cantilever position r during this "retraction" phase. The baseline force value measured when the cantilever is far from the substrate (at least 5 µm apart) is set to F = 0. The position r = 0 is defined as the point where F vanishes upon retraction after contact. (a) Retraction curves for a single particle pulled apart from the two-particle aggregate shown in the inset and glued on a silicon wafer with a UV-curable adhesive (Norland NOA 88). The scan speed is 0.1 µms −1 . Orange and red curves correspond to two different measurements performed in a water-glycerin mixture whose density matches that of the polyamide particles while green curves are recorded in degassed water. (b) Four typical retraction curves measured for a single particle pulled apart from different locations on a substrate made of a dense assembly of polyamide particles with mean radius a = 9.4 µm and glued on a microscope slide with a UV-curable adhesive (Norland NOA 88) (see inset). The solvent is a density-matched water-glycerin mixture. The scan speed is 0. 
